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1S a prudent investment- 
not a luxury 


@ That is the consensus of opinion of thousands of 
dentists who are using the General Electric CDX 
Shock Proof X-Ray Unit in daily practice. 

At arm’s reach every minute of the day, each 
patient obtains the benefits of this modern diagnos- 
tic aid while seated in the chair. Nothing is taken 
for granted—unseen conditions are made visible. 
The x-ray forewarns—an impacted tooth for in- 
stance—and precludes possibly a regrettable ex- 
perience. It also offers you a final assurance of the 
accuracy of your completed work. 

Surely no other facility for dental practice can 
help more to secure the confidence of your patients 
and add to your prestige. Never has there been a 
more propitious time to make this investment—a 
step which will afford you many gratifying ex- 
periences for years to come. Our convenient defer- 
red payment plan is bound to convince you that 
no longer can you afford to be without a CDX. 

Remember, the CDX bears the G-E Monogram 
—and you know what that implies . . . Fill out 
this coupon and get all of the particulars. 


COX— MODEL E FEATURES 


100% ELECTRICALLY SAFE 
TUBE IMMERSED IN OIL 


HUMIDITY-PROOF o10)) ed tele) 7 
ALTITUDE-PROOF CONVENIENT 
EFFICIENT COMPACT PRACTICAL 


GENERAL ELECTRIC X-RAY CORPORATION 


2012 JACKSON BLVD. 


Dealers in Principal Cities 


CHICAGO, ILLINOIS 


Please send, without obligation, full information on the G-ECDX-Model E Dental X-Ray Unit to 


Dr. 





Address ntdsinatiiaee 








Or use coupon on page 246 
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SPECIFIC TREATMENT OF PERIODONTAL DISEASE 





P. H. BELDING, D.D.S., AND L. J. BELDING, M.D. 


FTER years of empiricism 
the treatment of periodontal 
disease has been placed on an 

exact scientific basis and therapeutic 
procedures have been developed which 
permit its etiotropic cure. By the ap- 
plication of these procedures dentistry 
has been able to bring to a brilliant 
climax its conquest against perio- 
dontal disease. 

The day of empiricism is past and 
the positive and specific cure of per- 
iodontal disease is an accepted and 
proved therapeutic fact. This revolu- 
tionary advance has been made pos- 
sible by the demonstration that gin- 
givitis, acute and chronic, pyorrhea, 
trench mouth, and Vincent’s. infec- 
tion are merely different manifesta- 
tions of the same disease and that all 
were specifically caused by the activ- 
ity of the fusospirochetal complex 
and cured by spirocheticidal therapy. 

The Chinese anticipated the fuso- 
spirochetal etiology of pyorrhea by 
using arsenic in its treatment—more- 
over, since the dawn of modern bac- 
teriology, attention has _ repeatedly 
been called to the relationship of the 
oral spirochetes to gingival disease; 
but it was not until 1924 that the 
full significance of this relationship 
was understood. In that year Kritch- 
evsky and Seguin,! working in the 
Pasteur Institute, demonstrated that 
there was no sound bacteriologic 
reason for refusing to accept the the- 
ory that pyorrhea and gingivitis were 
caused by the fusospirochetes and 
were in truth chronic manifestations 
of Vincent’s infection, and that they 
should be classified as a form of 
spirochetosis and treated accordingly. 
Since then their observations have 
been substantiated by many workers 
throughout the world. 

Recently David T. Smith? pre- 
sented a comprehensive review of the 
literature and brought forth addi- 
tional proof of the correctness of the 
original work of Kritchevsky and 
Seguin. This book is so outstanding, 
revolutionary, and scientifically exact 
that it cannot be too highly rec- 
ommended to the dental profession 





i1Kritchevsky, B. and Seguin, P.: The 
Pathogenesis and Treatment of Pyorrhea 
Alveolaris, D. Cosmos, 60:781, 1918. The 
Unity of egg of the Mouth, D. 
Cosmos, 66:5 1924. 

2Smith, > T: Oral Spirochetes and Re- 
lated Organisms in Fusospirochetal Dis- 
_— Baltimore, Williams and Wilkins, 
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to whom it is particularly addressed. 
Smith points out the unity of the 
types of spirochetosis; warns of the 
potential danger of gingival infec- 
tion; describes the protean manifes- 
tations of this disease, and delineates 
measures of treatment. This book 
presents the greatest advances in den- 
tal bacteriology since the days of Mil- 
ler, and should go a long way toward 
revolutionizing the present concept 
of gingival disease; promoting the 
acceptance of specific periodontal 
therapy, and convincing the skep- 
tical of the fusospirochetal etiology of 
gingival disease. 


PREDISPOSING FACTORS AND 
PREVENTION 


In an article of this nature, it is 
impossible to go into the intimate 
etiogenesis of pyorrhea, but in order 
to make therapeutic measures more 
understandable, it is necessary to pre- 
sent a few observations on the pre- 
disposing factors and the methods of 
physiologically preventing this dis- 
ease. As in all bacterial infections, ex- 
posure, fatigue, malnutrition, or any 
factor that depresses resistance, either 
local or general, predisposes to this 
disease. Thus it is extremely impor- 
tant in the prevention of chronic de- 
struction to maintain the normal 
gingival tonicity. It is inadvisable 
to delay treatment until subjective 
symptoms or gross evidences of the 
disease are present. Corrective mea- 
sures should be instituted at the 
slightest evidence of gingival abnor- 
mality, for physiologic normalcy will 
always be the greatest defense mech- 
anism against the ravages of gin- 
givitis. 

In the face of the ever-increasing 
incidence of chronic gingival infec- 
tion, it is obvious why the general 
profession should at once adopt treat- 
ment measures compatible with the 
newer knowledge of the etiology of 
this disease. 

A therapeutic rationale is therefore 
presented here which is based on the 
specific nature and unity of the gin- 
givitides. We wish to point out that 
specific therapy is not a panacea but 
should be regarded rather as a key- 
stone that completes the arch of 
periodontal therapy and places in the 
hands of the professions a weapon 
with which to rout an already disor- 


ganized foe. The success of this treat- 
ment depends on the restoration of 
physiologic normalcy; to that end 
standard practices of periodontia 
must be applied; the diet must be sat- 
isfactory; the general constitutional 
welfare promoted, and the coopera- 
tion of the patient secured if the ulti- 
mate prognosis is to be satisfactory. 
In general dental spirochetosis can, 
for treatment purposes, be divided 
into two classes; the acute and 
chronic. In the majority of the cases, 
however, after the acute symptoms 
have subsided, it must be considered 
that a chronic infection still exists 
and must be treated accordingly. 


MEDICATION 


The following medications were 
standardized and used in the treat- 
ment of all cases, and are referred 
to in the article as prescription 1, 2, 
and 3: (1) a 12.5 per cent solution 
of bismuthous oxide, organically com- 
bined; (2) neoarsphenamine, 0.9 
Gm.; glycerin, 40 cc.; solution of po- 
tassium arsenite (Fowler’s solution), 
60 cc.; (3) the bismuth ion incor- 
porated in a dentifrice. 

Prescription | is not commercially 
available and is released only for ex- 
perimental purposes. The solution is 
that of a specific organic bismuth salt, 
the equivalent of 12.5 per cent of 
bismuthous oxide, in a semi-aqueous 
solvent which is slightly on the acid 
side, having a hydrogen ion concen- 
tration index of 6.25. To date we 
have not been able to produce a sat- 
isfactory preparation for a dentifrice 
containing the bismuth ion. We 
therefore prescribe a 10 per cent solu- 
tion of prescription 1 or 2 and in- 
struct the patient to soak the brush 
well in the solution before applying 
the tooth powder to the brush. 

The object of specific therapy of 
the gingivitides is to secure the 
prompt and efficient destruction of 
the fusospirochetal complex by the 
topical application of the spirocheti- 
cidal drugs, mainly bismuth and ar- 
senic preparations. Clinically this is 
accomplished in three ways: the pro- 
fessional application of concentrated 
reagents, the home use of a diluted 
mouthwash, .and the addition of the 
bismuth ion to the dentifrice. 

Prescriptions 1 and 2 are highly 
spirocheticidal medicaments and are 
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Fig. 1 A—Roentgenogram show- 
ing gingivitis without pocket for- 
mation and without bone de- 
struction. 


TABLE 1—Periodontal Disease without Pocket Formation (Fig. 1,A). 


Figs. 2 through 9—Dotted line indicates position 
of the free margin of the gingivae. 








Type Pathologic Manifestations Treatment 


Inception of dis- 
ease: 


Elimination of predisposing causes (local and 
general). 


Slight gingival in- Thorough prophylaxis. 
flammation. 
Careful instruction of the patient in the mechanics 


No destruction of of toothbrushing. 


coronal bone. 


(Fig. 2.) 


No medication is indicated. 








9 Gingivae swollen, edematous. Elimination of predisposing causes (local and 


May be slight hemorrhage on pressure. general). 


Some _ interdental Diseased gingivae should be thoroughly medi- 


regions show cated with either the bismuth or the arsenicals. 
definite destruc - 


tion cf coronal 
bone. 


Thorough prophylaxis. 


Home care same as in Type 1 but the dentrifice 


Periodontal mem- should contain a spirocheticide. 


brane may be 


thickened. 


Little or no calcu- 
lus present. 


(Fig. 3.) 








3 Hypertrophied gingivae. Elimination of predisposing causes (local and 
general). 
Little or no calcu- 
lus present. Specific therapy for one week. 
Coronal bone may Surgical removal of all hypertrophied tissue. 
or may not be 
destroyed. (Fig. 
4.) 


Thorough prophylaxis. 


Specific home care (mouth wash) until gingivae 
heal sufficiently to tolerate brushing with a 
spirocheticidal dentifrice. 
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Fig. 1 B— Roentgenogram show- 
ing horizontal destruction. 


TABLE 2—Pocket Formation with Horizontal Destruction (Fig. 1,B). 





Pathologic Manifestations 


The appearance of 
the gingivae is 
not constant. 


Mucoid exudate 
present. 


Roentgenograms 
give a constant 
picture of the 
destruction of the 
coronal bone. 


Calculus present. 
(Fig. 5 


Treatment 


Elimination of predisposing causes 
(local and general). 


Thorough prophylaxis. 
Subgingival curettage. 


Home use of a spirocheticidal dentifrice. 








The gingivae give no constant clinical picture. 


Roentgenograms 
show acom- 
plete destruction 
of the coronal 
bone associat- 
ed with some in- 
terstitial osseous 
disintegration. 


Calculus present. 
(Fig. 6.) 


Elimination of predisposing causes 
(local and general). 


Thorough prophylaxis. 


Nonradical surgery associated with subgingival 
curettage. 


Specific home treatment. 


Use a spirocheticidal dentifrice as soon as the 
tissue will tolerate toothbrush. 














Gingivae may have a slight sunken appearance 
with bluish margins. 


Mucoid exudate present. 


Calculus present. 


Roentgenograms 
show a com- 
pletedestruction 
of the coronal 
bone associated 
with pronounced 
interstitial 
osseous disinte- 
gration. 


Destruction involv- 
ing the region 
of the root bi- 
furcations and 


beyond. (Fig. 7.) 





Treatment of these cases should be attempted 
only by specialists. 


Extraction is usually indicated but only after 
thorough prophylaxis and a course of spe- 
cific treatment. 
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TABLE 3—Pocket Formation with Vertical Destruction (Fig. 1,C). 
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Fig. 1 C—Vertical destruction. 
(Courtesy of Doctor A. W. Bryan, 
State University of lowa, College 
of Dentistry.) 
































Type Pathologic Manifestations Treatment 
1 
oe ageing Elimination of predisposing causes (local and 
ance of the gin- general). 
givae. 
, Thorough prophylaxis. 
Slight exudate 
present. Subgingival curettage. 
Calculus present. 
Home use of a spirocheticidal dentifrice. 
Roentgenograms 
show a definite 
change (patho- 
logic) in the per- 
iodontal mem- 
brane. (Fig. 8.) 
9 Very little change in the appearance of the | Elimination of predisposing causes 
gingivae. (local and general). 
Usually a slight recession. 
7 ' Nonradical surgery associated with subgingival 
Mucopurulent exudate present. curettage will prove successful. 
Roentgenograms | 
show a pronoun- Specific home care (mouth wash). 
ced destruction 
of neem Use spirocheticidal dentifrice as soon as gingival 
elie aiianias tissue will tolerate the toothbrush. 

The interdental 
bone has lost 
some of its verti- 
cal height, but 
the coronal por- 
tion may notnec- 
essarily be de- 
stroyed.(Fig.9.) 

3 Some gingival recession. This condition may usually be regarded as in- 
So curable. 

Usually the gingivae between the teeth have a 
decided sunken appearance with the edges be- 
ing a grayish blue. Treatment should be attempted only by a spe- 

cialist. 
Copious mucopurlent exudate present. 
Extraction ji lly indi 

Roentgenograms show a destruction of the perio- + i’ ion is usually indicated, sei by 
dontal membrane well toward the apical a thorough prophylaxis and a course of spe- 
region. cific therapy. 

Calculus present. 
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formulated strictly for professional 
use. They should never be placed in 
the patient’s hands. In order to secure 
the most rapid destruction of the 
fusospirochetes, it is necessary that 
professional attention be assisted by 
a satisfactory home treatment. To 
that end the patient is supplied with 
a 10 per cent solution of either pre- 
scription 1 or 2 and instructed to 
rinse his mouth carefully with the 
solution twice a day. If prescription 
2 is used, it must be labeled “poison” 
and the patient cautioned against 
swallowing it. When the acute symp- 
toms have subsided sufficiently for 
the gingivae to tolerate brushing, the 
patient is supplied with a bismuth- 
bearing dentifrice and instructed to 
use it as he would any ordinary tooth 
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paste. 

Acute Gingivitis—In the acute 
cases of specific gingivitis and Vin- 
cent’s infection the medicament is 
topically applied, once a day, into the 
interproximal spaces, the gingival 
sulci and all other questionable areas. 
Prescription 1 or 2 is used and is 
applied with saturated cotton appli- 
cators or by means of a spray. In 
addition the patient is supplied with 
a 10 per cent solution of the same 
reagent for home use and instructed 
to rinse his mouth with it twice a 
day. During the acute stages the 
toothbrush should not be used. Three 
days are usually sufficient to effect a 
symptomatic cure. 

Chronic Gingivitis—In view of the 
fact that the modern concept of this 
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disease has so completely revolution- 
ized therapeutic procedures, its vari- 
ous chronic pathologic manifestations 
and the appropriate treatment are 
presented here in some detail. For 
treatment purposes the chronic gin- 
givitides can be divided into three 
groups: (1) periodontal disease with- 
out pocket formation (Fig. 1, A); 
(2) pocket formation with horizon- 
tal destruction (Fig. 1, B); (3) 
pocket formation with vertical de- 
struction (Fig. 1, C). 

The accompanying tables are pre- 
sented mainly as a guide for the rec- 
ognition and treatment of the various 
manifestations of chronic fusospiro- 
chetal disease. The operator should 
not lose sight of the fact that each 
case must be individualized. 


FEDERAL BUREAU SEEKS IDENTIFICATION AID* 


The Federal Bureau of Investiga- 
tion, United States Department of 
Justice, requests the cooperation of 
the dental profession in apprehending 
Merton Ward Goodrich who is 
wanted for murder in Detroit, Mich- 
igan. 

His description is as follows: 

Age, 25, (born May 7 or 8, 1909 
at Ona, West Virginia); height, 5 
feet 101 inches; weight, 120 pounds; 
build, slender; hair, thin, light 
brown, slightly bald-front; eyes, dark 
hazel, protruding, dark circles be- 


*Epitor’s Note: Criminal Goodrich was 
apprehended in New York on July third. 


The letter by Doctor Fleetwood! of 
Seattle in reference to the illustrated 
book for Patient Education was of great 
interest to me. For several years I have 
been in charge of the dental department 
of our public schools. Until the last year 
my lectures to the children were given 
without accompanying pictorial support. 

When I received the booklet with my 
subscription to THE DENTAL DIGEST you 
may well see that I realized the benefit 


1Fleetwood, C. T.: Illustrated Book for 
Patient Education, Letters to the Editor, 
41:131 (April) 1935. 














neath; complexion, sallow ; ears, 
prominent and protruding; teeth, 
lower teeth dirty, four teeth in front 





LETTER TO THE EDITOR 


the charts would be in presenting the 
subject matter to the children. 

After the first lecture I was repaid 
by the teacher’s remark that the pictures 
made the points much clearer than at 
former times. 

The point is well brought out in the 
last number of ORAL HYGIENE, May, 
1935, by the article, WHaT I’> LIKE My 
DENTIsT To TELL Me by Doctor Frank 
H. Richardson. 

Will the material on the subject of 
Patient Education which has been pub- 
lished this year be put in pamphlet form 


of large discolored tooth in upper 
left jaw missing, black stubs in right 
upper jaw: scars, slight scar on right 
cheek; occupation, piano player and 
trap drummer, magazine salesman, 
radiotrician; pecularities, shuffling 
walk with head down, apparently 
tuberculous and a heavy drinker. 

In the event any information rela- 
tive to any person answering the 
above description is secured, kindly 
notify the nearest office of the Fed- 
eral Bureau of Investigation by tele- 
phone or telegraph collect. 


also? 


There is no more effective education 
than that which is presented in visual 
form. May we have much more that will 
be available at an early date. May I 
express my appreciation of the contribu- 
tion THE DENTAL DicesT has made to 
this field of work?—O. B. Hoop D.D.S. 
School Dentist, Virginia, Minnesota. 

The second series of charts, THE EDU- 
CATION OF THE: DENTAL PATIENT, will be 
published in booklet form as soon as the 
series is completed.—EDITor. 





HAT is the aver- 

age practitioner do- 

ing to further his 
practice and spread the 
gospel of preventive den- 
tistry? He should be teach- 
ing or explaining the prin- 
ciples of simple or complex 
dentistry. To this end, I 
decided to build a diagnos- 
tic department convenient- 
ly located and equipped for 
any type of dental exami- 
nation. As the department 
developed, so did the possi- 
bilities for a new idea in 
dental education. 

I discovered a diagnostic 
cabinet, shown in the ac- 
companying illustration, 
which could be built into a 
partition of thé room. The 
cabinet was furnished with 
six opaque glasses with in- 
direct lighting behind to be 
used in explaining dental 
conditions (Visualette). 
The indirect lighting is not 
sufficient for operating 
work, however. 

The next problem was 
to find a way to portray 
these conditions intelligent- 
ly to the patient. The idea 
of painting common den- 
tal conditions seemed good ; 
also a hunt was made for 
clear pictures of these con- 
ditions. The charts, THE 
EDUCATION OF THE DEN- 
TAL PATIENT, published in 
this magazine proved help- 
ful. A hospital artist was 
employed and six paintings 
depicting the most common 
dental conditions were 
done from these charts. 


_— 


‘The first series of eight charts has been 
Published in booklet form. The charts 
first appeared in February, March, April, 
May, June, October, December, 1933, and 
April, 1934. in THE DENTAL DIGEST. 
The charts of the second series have ap- 
peared in this magazine in July, October, 
November, December, 1934, and January, 
March, May, July, 1935. One more chart is 
to be published before this series is pro- 
duced in a separate booklet. 


Washington Street. 


A DIAGNOSTIC ROOM 


M. A. DENBY, D.M.D. 
Warren, Rhode Island 





A diagnostic room 


These pictures simply and briefly 
explain dental conditions to patients 
in a manner which they can readily 
understand because they see the con- 
ditions. 

A dark room which permits trans- 
illumination makes it possible to use 


films and the “Visualette”’ 
to educate the patient. The 
room has one window with 
good light for operative 
work, but the light can be 
shut out with black velour 
curtains for transillumina- 
tion. 

It has been interesting 
to observe the old-timer 
scoff at the suggestion of 
full mouth roentgenograms 
and then, after a few min- 
utes of explanation of the 
roentgenogram flashed on 
the screen, change his ideas 
completely. The screen for 
this purpose as attached 
above the diagnostic cabi- 
net and can be seen easily 
by the patient in the chair. 

Other possibilities for 
this room have arisen. In 
the cabinet behind the 
glass door are actual mod- 
els of all types of dentistry 
from the lowly gold crowns 
to the fascinating porcelain 
bridgework. After dental 
conditions are explained to 
the patient, it is simple to 
demonstrate by model what 
types of restorations are 
proper and necessary for 
the individual case. This 
procedure saves time and 
often provides an oppor- 
tunity to make a better 
type of restoration. 

Although the room was 
originally designed for ed- 

* ucation and diagnostic pur- 
poses, a small cabinet for 
instruments, spray bottles, 
and a cuspidor were added 
to take care of the occasion- 
al patient who drops in for 

an extraction or denture adjustment. 


The diagnostic room has been a 
worth while investment. The patients 
who use it for purposes other than 
diagnosis usually become interested 
and ask questions about the pictures. 
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DENTAL MODEL SURVEYING* 


HE construction of large, re- 
| movable dental castings is 
comparatively new in dentis- 
try; the dental colleges have not yet 
established comprehensive courses of 
study in this science. The Curricu- 
lum Survey Committee on Dental 
Prosthesis for the American Associa- 
tion of Dental Schools has recom- 
mended an outline for a course of 
instruction including Partial Remov- 
able Cast Dentures. 


DEVELOPMENT OF PARTIAL DEN- 
TURES 


The steps of progress relating to 
the improvements made in partial 
dentures are within the memory of 
any member of the dental profession 
having practiced thirty-five years or 
longer. The first partial dentures 
were made from a beeswax impres- 
sion; later, modeling compound or 
plaster. These partial dentures were 
made of vulcanite without any kind 
of metal clasp attachment. I have 
seen some in which a vulcanite clasp 
was used for retention. 

The next improvement was a vul- 
canite partial denture retained by 
a metal clasp; then came the im- 
provement of an occlusal rest. As 
partials became more commonly 
used, disadvantages began to appear 
as shown by their destructive action 
on oral tissues and tooth enamel. 

A determined effort was made by 
the profession to overcome the dis- 
advantages as they developed and this 
effort is being continued. After the 
wide destructive clasp, the wrought 
clasp was developed and in succes- 
sion, the ready-made clasp and the 
cast gold clasp. In each successive 
development the clasp and bars used 
became smaller, more delicate, and 
more accurate. Improved alloys and 
investments were provided to facil- 
itate this work. 

In the early stages of the history 
of partial dentures clasps and bars 
were assembled in various forms un- 
til the one-piece casting was intro- 
duced. | 

We are now demanding still more 
accuracy in these partial dentures, 


*The assistance of Doctor F. E. Roach of 
Chicago is gratefully acknowledged. 
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stimulated by the complaints of pa- 
tients who have to wear these appli- 
ances. I’o gain the accuracy that we 
strive to attain, I recommend to the 
profession further study of dental 
model surveying. 

The mechanics of the construction 
of large, removable dental gold cast- 
ings have been worked out to a fine 
point. We have definite knowledge 
as to what is going to happen. At no 
stage of the casting process are we 
worried about the outcome. The de- 
sign of the case remains the only 
major problem in removable dental 
gold castings. 


REQUIREMENTS OF DESIGN 


1. A successful casting should be 
properly designed to prevent undue 
strain upon the remaining teeth. 

2. The design must be sightly in 
appearance. 

3. The casting should be free from 
food traps. 

4. It must go into position and be 
removable without difficulty. 

5. It must remain in a fixed or 
stable position during mastication. 

6. The casting must be properly 
tempered to insure long life. 

7. The most important require- 
ment of all is that the casting be 
comfortable. 


UNDERCUTS 


The first difficulties to overcome 
are the undesirable undercut areas 
present as a result of bell-crowned, 
protruding, irregular, or drifted 
teeth. The undercut areas on the 
mesial and distal surfaces are always 
present in some degree. 

The idea of filling in these under- 
cut regions is not new; -but the sur- 
vey technique, which praguces accu- 
racy in establishing a vertical plane 
or angle common to all the teeth in- 
volved in the casting, may be new. 

Since it is impossible for the human 
eye accurately to aline the different 
irregular and undercut surfaces to 
a common plane, it becomes neces- 
sary to use an instrument for the 
purpose. 


CONSTRUCTION OF SURVEYOR 


The surveyor I have designed 
(Figs. 2 and 3) is simple: It has a 


main or stationary base; number 6 in 
Fig. 2, upon which is placed a mov- 
able base, number 19. Upon this mov- 
able base is placed a generous amount 
of ordinary modeling clay, number 
21, which has been made plastic by 
kneading glycerin into it. Upon this 
clay is placed the master model 
(Fig. 3), teeth upward, and paral- 
lel to the surface of the main base. 
By loosening the thumb-screw, num- 
ber 15, the surveying tool, number 
14, is released to move freely up or 
down and to turn without resistance 
within the sleeve, number 13. The 
working tools, numbers 17 and 18, 
are used in the chuck, number 16, 
for paralleling the mesial and dis- 
tal, or any undercut surface. The 
tools are also used for scribing lines 
upon the teeth to show the positions 
on which the clasp should be placed. 


Master MOopeE. 


We first secure a perfect master 
model of the case. The success of 
the technique depends greatly on this 
perfect master model; a faulty model 
which has been corrected will not 
serve. All locations in the impression 
must be so perfect that no manipu- 
lation of the poured model will be 
necessary. 

Because of the difficulty of secur- 
ing an exact reproduction of the 
mouth in any of the plasters (small 
fractures in the embrasures invari- 
ably occur) as well as for the com- 
fort of the patient, one of the hydro- 
colloid impression materials should be 
used. ‘Io save time, material, and pa- 
tience, the impression should be taken 
in the water-cooled impression trays. 


SURVEYING TECHNIQUE 


1. Establishment of Vertical An- 
gle—A definitely known vertical an- 
gle which is thought most suitable 
for the case, is established between 
the master model and the main base 
of the surveyor. 

2. Tripoding—This is another step 
of great importance in this _tech- 
nique. It registers the vertical angle 
used. It is the position in which all 
undesirable undercuts are removed. 
It allows marking to be made so 





Fig. 1—Photograph of author's first surveyor. 

















Fig. 2—Improved surveyor, showing different parts 


numbered for descriptive purposes. 


Fig. 3—Present dental model surveyor showing a 
master model in position and ready for study. The 
working tool is touching the disto-buccal vertical 
angle of the second bicuspid, locating an undercut, 
which would prevent placement of a removable den- 
ture, if the tooth were unprepared for its reception. 
The model is in an arbitrary position. The vertical 


sides of the steel working tool will be placed against 
each surface of the teeth to be clasped and the model 
will be manipulated for the selection of the most 
suitable vertical angle to be used in surveying and 


designing the case. 





that the duplicated casting model 
may be placed upon the surveyor in 
the exact position as was the original 
model (master model). 

Tripoding is done in the following 
manner: 

A. Three points: To establish a 
known and registered vertical angle 
to the main base of the surveyor, 
three widely separated points must 
be used: first, any point near the me- 
dian line (Fig. 4); second, on the 







right side of the model near or pos- 
terior to the molar region (Fig. 5) ; 
third, a like position on the left side 
of the model (Fig. 6). 

Before these three points are defi- 
nitely established, a study of the 
model must be made to determine 
the most suitable angle to be used. 

B. Position of the Clasp: With 
the model pressed firmly against the 
soft clay, lower the surveying tool, 
fitted with the steel working tool 






















(beveled end down), so that the ver- 
tical side of the tool will contact the 
labial, buccal, or lingual surfaces of 
the teeth to be clasped (Fig. 3). The 
point of contact will predetermine 
the position of the clasp on that tooth. 

By manipulating the position of 
the master model, different points of 
contacts with the tool against the 
teeth to be clasped can be studied to 
determine the most suitable clasp po- 
sition. 
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Fig. 4—Tip end of working tool on 
surveyor, touching anterior point of 
tripod. 


Fig. 5—Tip of working tool touching 
the right posterior point of tripod. 


Fig. 6—Tool tip touching the left pos- 
terior point of tripod. 

The three tripod points are not regis- 
tered until after the most desirable ver- 
tical angle has been determined. 
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C. Compromise Angle: The ante- 
rior and prominently irregular or 
tilted teeth present the greatest prob- 
lems and must be favored. Some- 
times it will be necessary to reach a 
compromise angle (Figs. 7 and 8) so 
as to favor two or more teeth. A lit- 
tle experience will help determine 
the best angle to use. If the anterior 
teeth are protruding and are to be 
used for clasps, it will be necessary 
to tilt the model to a decided angle 
by raising the anterior and lowering 
the posterior teeth upon the clay. The 
higher the anterior portion of the 
model is raised, the higher the posi- 
tion of the clasp will be upon the 
protruding labial surfaces. This may 
cause another compromise angle. 

D. Path of Insertion: The angle 
decided upon will be the one used 
in placing the casting in the mouth; 
this is known as the path of insertion. 

E. Stabilizing Master Model: 
When satisfied with the established 
vertical angle to the model, seal the 
model to the mass of clay by flowing 
melted base wax at their junction; 
thereby the master model is stabil- 
ized for the subsequent operations. 

F. Establishing —Temporary Point 
of Tripod: Reverse the working tool 





Fig. 4 


Fig. 5 








(tapered end down). With the lock 
nut still loose, select a temporary 
point at the median line (Fig. 4). 
Lower the working tool so that the 
point touches the model at that lo- 
cation. Lock the surveying tool-holder 





Fig. 6 


in rigid position with the lock nut. 
The point of contact between the 
tip of the working tool and the model 
will establish the temporary point 
(anterior) of the tripod. 

G. Permanent Points: Maintain- 
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Fig.7B 


[ 225 } 
| Mee 
A A / 
/ 
Fig. 7C 


Figs. 7A, 7B, 7-—How different vertical angles may be selected on the mesial and distal surfaces on the same model, by simply manipul- 
ating the model on the clay base on the movable base of the surveyor. 


Lines A-A are drawn vertical to the base of the surveyor. 


Fig. 7A—Proper angle to use in this case. The molar tooth is inclined to the mesial, producing a decided undercut. 


The distal surface 


of the bicuspid has only a slight undercut surface. It is advisable to compromise these undercut areas by changing the position of the 


master model upon the clay base. 


This can be better explained by the drawings 7B and 7C. In Fig. 7B, if the model should be raised as indicated, all the undercut sur- 
face of the molar would be eliminated; but notice what would happen to the distal surface of the bicuspid: a pronounced undercut 


would be created on that surface. 


In Fig. 7C, should the model be placed upon the surveyor as shown, the slight undercut on the distal surface would be taken away 


and added to the mesial surface of the molar. 


ing this rigid position of the working 
tool, swing the surveying arm to the 
posterior region on the right side of 
the model (Fig. 5) to see at what 
point the tool will touch; and again, 
swing to the left to touch the model. 
(Fig. 6). If. the latter two points 
touch the model at a point suitable 
for placing an ink dot, the temporary 
or imaginary points may be used as 
permanent. These points are desig- 
nated and registered by placing an 
ink dot at the three points of con- 
tact. 
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Fig. 8A 


The three points are then equally 
distant from the surface of the main 
base of the surveyor, and the verti- 
cal axis of the tripod is vertical to 
the main base and parallel to the axis 
of the tool-holder and the tools. 

The desirable vertical angle for 
the model is established; from this 
the casting is constructed. The three 
points established will be used again 
to tripod the casting model. 

3. Eliminating Undercuts—With 
the master model in position the 
mesial and distal undesirable under- 








cuts are determined, filled with mod- 
eling clay, and paralleled by means 
of the steel tool (Fig. 9). This is 
easily accomplished by loosening the 
thumb screw and lowering the sur- 
veying tool, sliding the movable base 
upon the surface of the main base, 
and by swinging the surveying arm 
and its tool from side to side in order 
to reach all points of the teeth to be 
clasped. 

4. Duplicate Casting Model— 
After the undesirable undercut areas 
of the master model are paralleled, 
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Fig. 83 
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Fig. 8C 


tig. 8A, 8B, 8C—How the buccal and lingual vertical angles may be compromised for unilateral castings. Position of clasps for a bi- 


lateral case. 


Lines A-B are shown vertical to the main base of the surveyor. 


in Fig. 8A, if a bilateral casting were to be made for this case, the positions of the molar clasps would be on or near the lingual- 
occlusal line angles, depending on the degree of lingual inclination of these teeth. 


if 


25 shown in Fig. 8B and 8C, as described under Fig. 7B and 7C. 


! it is possible to make unilateral cases, the clasps may be lowered on the lingual surface of the molar teeth by tilting the model 














[ 226 ] 






the model is removed from the clay 
and a duplicate casting model is made 
therefrom (Fig. 10). The duplicated 
model (Fig. 11) is the same in every 
respect as the master model except 
that the undesirable undercuts are not 
present. 

5. Separating Model from Dupli- 
cating Material—The surveyed mas- 
ter model is smeared evenly with co- 
coa-butter and placed upon a glass 
slab 4%4 by 4% inches (Fig. 10), 
(teeth upward). By doing this the 
model will readily separate from the 
poured hydrocolloid material which 
is used for duplicating. 


6. Preparation of Casting Model— 
(a) A split brass ring (Fig. 10) 3% 
inches in diameter and 134 inches in 
height is placed over the surveyed 
master model. (b) A mixture of any 
of the colloid materials thinned to 
three-fourths material and one-fourth 
water is heated and allowed to boil. 
(c) Stir or vibrate until the air bub- 
bles are eliminated. 

(d) If the three tripod points on 
the master model are touched with 
an indelible lead point, just before 
the pouring process, the points will 
be transferred and shown on the cast- 
ing model. (e) After cooling slightly, 
pour the solution over the prepared 
and surveyed master model. Fill the 
ring a little more than full. (f) Now 
another piece of the glass of the same 
size is laid upon the poured material. 
Any surplus material will overflow to 
the outside of the ring. (g) By hold- 
ing the two pieces of glass the ring 
may be immediately plunged into cold 
water, thereby shortening the cooling 
period considerably. (h) Remove the 
master model after cooling and pour 
the duplicating impression in casting 
investment material. 

The surveying technique may be 
used in the construction of partial 
removable vulcanite dentures. The 
steps are the same as for a metal 
casting up to the point of duplicating 
the surveyed master model. For a 
vulcanite denture the duplicating 
impression is poured in model stone. 
The technique is continued to the 
waxing stage. Temporary partial 
removable vulcanite dentures may be 
made without any clasp attachment. 
Permanent partial removable vulcan- 
ite dentures may be made with any 
of the approved or wrought cast 
clasps for retention. The carbon lines 
upon the vulcanizing model assist in 
the placement of the clasps. 

7. Casting Model Survey (Tri- 
poding)—(a) When the casting mod- 
el has been prepared and partly dried, 
place upon the modeling clay upon 
the movable base of the surveyor 


(Fig. 11). (b) The three tripod 
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points transferred upon this model 
are now used to place the casting 
model in the same vertical angle that 
was used when the undesirable under- 
cuts were removed in the original 
master model survey. (c) With the 


‘working tool fixed in rigid position, 


the three tripod points are brought 
in contact with its tapered end. 

A little practice will permit~ this 
to be rapidly done. (d) When the 
points are established, the casting 
model is ready to be sealed to the 
modeling clay by melted base-plate 
wax. (e) At this stage, the carbon 
tool is placed in the chuck, beveled 
end down. (f) By releasing the sur- 
veying tool, allowing free motion, 
the vertical sides of this tool are used 
to scribe and mark lines upon the 
teeth to be clasped (Fig. 11). These 
lines are to be used for placing the 
wax clasps, and they designate the 
greatest diameters of the teeth when 
in parallel relationship. 

This completes the surveying pro- 
cess. 

(g) The waxing technique is the 
same as for any other system, with 
few exceptions (Fig. 12). 


DIFFERENCES BETWEEN SURVEYED 
AND CONVENTIONAL AND BAR 
‘Type CLASPS 


1. Other techniques employ a nar- 
row strap portion clasp. The strap is 
that part of a clasp upon the mesial 
and distal surfaces, including the oc- 
clusal rest. It has always been made 
narrow bucco lingually to keep away 
from the mesial, distal, buccal, and 
lingual vertical angles. This is the 
food trap area (Fig. 13); only the 
accuracy of surveying will allow these 
regions to be covered or bridged ad- 
equately (Figs. 14 and 15). 

2. The conventional clasp wings 
start at the strap; are fashioned to go 
directly to the labial, buccal, or lin- 
gual surfaces; they allow for a loose- 
fitting clasp at the vertical angles 
and continue this looseness to the tip 
of the clasp. The clasp requires com- 
paratively frail construction to allow 
for springing into position. ‘he spring 
begins at the strap. 

3. The bar clasp leaves the strap 
portion on the mesial and distal sur- 
faces, skirts around the vertical an- 
gle, and returns to contact the tooth 
at some undercut point. 

4. In the square or thick-necked 
type teeth, the spaces at the mesial 
and distal surfaces left uncovered 
cause food packing only to a slight 
degree. In bell-crowned, irregular 
or drifted teeth, the open spaces 
cause food traps that are distressing 
(Fig. 13). 

5. What happens when the sur- 
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veyed clasp is used? When the under- 
cut surfaces are filled in, the paral- 
leling must be carried beyond the ver- 
tical angles and on to the labial, buc- 
cal, and lingual surfaces, if the un- 
dercuts carry that far. These under- 
cuts are entirely eliminated when the 
casting model is made. Wherever 
clay is shown upon the surveyed mas- 
ter model, the undercut area (Fig. 
9), the strap portion must be carried 
far enough in the waxing technique 
(Fig. 12) slightly more than to cover 
the undercut shown by the clay. The 
distance depends on the undercut 
area. In badly tilted teeth this strap 
portion may reach as far as midway 


Fig. 9—Master model. The most suitable 
vertical angle for the model has been 
determined; the undesirable undercuts have 
been filled with modeling clay and scribed 
with the working tool of the surveyor; all 
undesirable undercut areas placed in one 
common plane. Note area at disto-buccal 
vertical angle of the left second bicuspid 
which is not filled with clay. This natural 
undercut is to be used later for the place- 
ment of a modified Roach | bar for retention. 

Two points of the tripod may be seen on 
the palatal surface of the model. The 
instrument is touching the right posterior and 
the anterior point is in the region of the 
median line. 


Fig. 10—Technique for duplicating a sur- 
veyed and tripoded master model. The 
shaded locations on the teeth show the 
molding clay, which has been circumscribed 
with the working tool of the surveyor, plac- 
ing all surfaces of the teeth requiring clasps 
in one common vertical angle. The three 
black dots in the palate of the model are 
the tripod points, recording the vertical 
angle used in circumscribing the teeth. 
hese tripod points will be transposed on 
the duplicated casting model. 

On the left, the master model, in position 
on a piece of plate glass, in the lower half 
of the duplicating ring. To the right is the 
upper half with a piece of plate glass show- 
ing its position after the hydrocolloid 
mixture has been poured into the full ring. 
By this process a perfect reproduction of 
the surveyed master model is obtained in 
casting investment. 


Fig. 11—Same master model shown in 
Figs. 3, 4, 5, 6, 9, and 10. It has been 
duplicated in casting investment from the 
master model as shown in Fig. 10. It is 
shown tripoded in the original recorded 
position and carbon markings have been 
circumscribed on the teeth, showing the 
greatest diameters of the teeth to be 
clasped. 

Clasps placed on or slightly below these 
lines (the length of the clasp wing will 
suggest the proper wax clasp position), will 
glide into position without producing strain 
on the teeth. There will be little clasp wing 
spread to cause future crystallization of the 
metal, and a minimum of grinding will be 
necessary to secure a comfortable fitting 
denture. 













































































Fig. 12—Case waxed and completed up to 
the stage of the casting process, upon the 
duplicated and resurveyed casting model. 
Note the absence of food traps, all clasps 
are properly reciprocated; the labial wing 
on the left central, and the buccal wing on 
the second bicuspid and second molar have 
been eliminated. 


Fig. 13—Casting shown in Fig. 1. This 
casting was surveyed on my first surveyor, 
before waxing. It has all the old style dis- 
advantages of an ordinary casting, except 
placement, because the clasp positions 
were circumscribed and the wax clasps 
placed thereon; the case glided into posi- 
tion nicely and without the necessity of 
grinding any metal at the mesial and distal 
undercut surfaces. Because it was made as a 
bilateral case, with the teeth inclined to 
the lingual and because it drifted mesially, 
the clasps upon the left second molar and 
right first molar (lingual wings) came near 
or on the lingual-occlusal line angle. 


Fig. 14—The same master model as shown 
in Figs. 1 and 13. It is shown as a comparison 
with Fig. 13. Unilateral castings have been 
made. Food traps have been eliminated. 
The left clasp molar inclined mesially and 
lingually, necessitating an extremely wide 
mesial clasp strap to bridge the space usu- 
ally left open in other techniques. 

The right unilateral casting shows the 
elimination of the buccal wings of those 
clasps, as well as the complete closing of 
the food trap areas at the bucco-mesial and 
distal vertical angles. 


Fig. 15--Same master model shown in 
Figs. 1, 13, and 14. Elimination of lingual 
ar and saving in metal used. 

Lingua! and palatal bars should not be 
or except in cases requiring balance or 
“lose with missing posterior teeth where it 
is desired to create tissue support. 

he potient will appreciate the elimin- 


ation of lingual and palatal bars if it is 
Possible to do so. 


Fig. 16—Finished casting that has been 


Catried thouch th ae 
techniqu: g e steps of surveying 

































































































between the mesial or distal surface, 
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allowing for only a short arm or 
wing to complete the clasp. Only in 
this manner can all space between 
casting and tooth be covered or 
bridged to prevent the entrance of 


food. 


RETENTION OF SURVEYED CLASPS 
May Bre ContTROLLED 


When the casting model has been ° 


surveyed and positions of clasps 
scribed by carbon marking, reten- 
tion may be controlled by the waxing 
technique. 

The surveyed clasp is usually, or 
may be, a rigid clasp, allowing in 
some cases, only small amount of 
wing spring; therefore, if the strap 
is carried well on to the buccal, la- 
bial, or lingual surfaces, one cannot 
expect much wing spread, in placing 
the clasp upon the tooth. Should the 
waxing be done below the scribed 
carbon line, and there is a short wing, 
it would be impossible to place the 
clasp upon the tooth without exces- 
sive grinding. Such grinding would 
completely defeat the purpose of the 
technique. 

If the surveying of the master 
model permits a long clasp wing, al- 
lowing for springing, the carbon line 
upon the tooth may be crossed in 
waxing. This will produce a clasp 
that will spring or snap into position. 

The old idea of gripping a tooth 
with a clasp for retention has been 
so impressed on our minds that it is 
difficult to forget. The survey tech- 
nique requires only a slight amount 
of retention. For that reason, I sel- 
dom attempt to place retention for 
a clasp at more than one point on a 
tooth. Other surfaces are used to re- 
ciprocate this slight amount of re- 
tention. 


ELIMINATION OF BucCcCAL WING ON 
BIcUSPID AND MoLar CLASPS AND 
LABIAL WING ON CUSPIDS 


Survey clasps become automatic- 
ally fixed and balanced! The accuracy 
attained permits, in many cases, the 
elimination of the greater portion of 
the buccal wing on bicuspid and mo- 
lar clasps. It is this wing that is less 
tolerated by the buccal tissues than 
any other, especially the third molar. 

If the clasp is carried just past 
the clay shown on the buccal surface 
(Figs. 12-14-15) of the master mod- 
el, that is sufficient and becomes the 
point of reciprocation, retention being 
placed on the lingual wing. 

It is necessary that only slightly 
more than 180 degrees of the tooth 
circumference be included in the clasp 
to prevent tooth movement. 

Jemison Building. 
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1. No Guess work. 


surfaces of the teeth. 


~ 


in position. 


Fa eS 


of bilateral. 


cuspids. 





ADVANTAGES OF SURVEYED CLASPS IN 
CAST PARTIAL DENTURE CONSTRUCTION 


2. Position of clasps can be predetermined; thus giving most 
advantageous positions on any tooth or teeth desired. 


3. Clasps glide into position instead of springing over prominent 
Only slight amount of retention is necessary to hold casting 


Food traps can be reduced to a minimum. 

Clasp teeth are comfortable even on first insertion of the case. 
A survey casting does not produce tooth movement. 

No provision is necessary to allow for settling of the case. 


The same vertical plane or axis for removing undesirable 
undercuts is utilized for designing position of clasps. 


10. Surveyed cases often permit unilateral construction instead 


11. Surveyed cases help suggest their own design. 


12. Surveyed clasps create a minimum of space between clasp 
and tooth on mesial and distal surfaces; just enough to allow 
casting to be placed in position and no more. 


13. Strain upon clasp teeth is almost eliminated. 


14. Retention, stabilization, fixation, and balance become auto- 
matic when clasps are surveyed. 


15. The buccal wing, which is the most irritating, may be eliminated 
upon bicuspids and molars, and sometimes upon the labial of 


16. Metal in surveyed clasps is less likely to become fatigued 
to the point of fracture because of the slight degree of spring 
necessary for placement or removal. 


17. Surveyed castings move only in two general directions: occluso- 
gingivally. The clasps fit the teeth in a sleevelike or telescoping 
manner. This accounts for the slight amount of retention neces- 
sary to retain them in position. 











In the square or thick-necked type 
teeth a Roach I-Bar (Fig. 12, shown 
at the disto-buccal vertical angle of 
second bicuspid) may be used for re- 
tention on the mesial or disto-buccal 
vertical angle. This requires that the 
lingual wing act as reciprocation for 
this bar. In Fig. 15 showing a right 
unilateral casting, the short buccal 
wings are reciprocal clasps, retention 
being gained upon the lingual clasp 
wings. 

The I or C bar, or a contact point 
at the disto-labial vertical angle of a 
cuspid tooth, will permit the elimina- 
tion of a labial clasp wing on this 
tooth, if the required more than 180 
degrees of the circumference of the 
tooth can be gained. 

If a retaining point or bar is to be 
used, provision must be made for it 
at the time the undercut is being 
eliminated in the master model sur- 
vey. Ihe undercut is completely filled 
with clay and circumscribed with the 


working tool of the surveyor. Clay 
is removed at the exact spot at which 
the retentive point is desired. 

Many of my clasp designs are mod- 
ified Roach Bars. The surveyor tells 
me where to place these bars. It is 
not necessary to create food traps in 
using modified bars. 

Inasmuch as only a slight amount 
of retention is needed to retain sur- 
veyed castings, due caution must be 
used in the indiscriminate grinding 
in finishing of the inner surface of 
the clasp. lf properly constructed, it 
is seldom necessary to use pliers for 
any adjustment on a surveyed clasp; 
in fact, pliers will damage some of 
the fine points gained by surveying. 
Any adjustment of this type of clasp 
(should the clasp fit too tightly) may 
be corrected by slight grinding or 
polishing. If too much grinding has 
been done, it may be necessary to 
make another casting if manipulation 
with pliers does not help. 





RELATION OF CALCIUM METABOLISM TO THE 


dental abnormalities, such as 

alveolar resorption, bone atrophy, 
tissue hypertrophy, and gum retrac- 
tion, there is an associated constitu- 
tional factor. By this statement I 
mean that after ruling out such fac- 
tors as malocclusion, overbite, in- 
ferior protrusion, and gingival infec- 
tion as causes of the dental abnor- 
mality in question, there remains in 
many cases a general body condition 
which appears to be playing the most 
important part in maintaining the ab- 
normality. Such a condition may rea- 
sonably be regarded as some sort of 
chemical imbalance. By way of illus- 
tration, many investigators have 
called attention to the frequent asso- 
ciation of so-called alveolar pyorrhea 
with diabetes, a constitutional disease. 
Similarly, ovarian and thyroid dys- 
function have appeared in coexistence 
with alveolar bone resorption. Over- 
secretion of the pituitary gland is 
associated frequently with the condi- 
tion of inferior protrusion. These 
three examples serve to indicate the 
importance of the endocrine glands in 
the regulation of body chemistry. 


ig A large number of cases of 


‘THE ENDOCRINES 


Endocrinology, or the study of the 
glands of internal secretion, is one 
of the newest fields in medicine. Al- 
ready this branch of study is begin- 
ning to point the way toward the 
solution of some of our most vexing 
medical problems. Just what is known 
and proved in scientific endocrin- 
ology, and what is the nature of the 
endocrine system ? 

The endocrine, or internal-secret- 
ing glands include the following: the 
pituitary, situated in the head just 
between the ears; the thyroid, situ- 
ated at the base of the neck; para- 
thyroid, adjacent to the thyroid; the 
adrenal and the thymus glands; the 
pancreas; and the gonads or glands 
of reproduction. Just how these 
glands are related to one another is 
not known, but that some definite re- 
‘ationship exists can be clearly demon- 
‘trated. Removal or disturbance of 
ne of these glands produces not only 
symptoms of disturbed function of 
rhat particular gland but also symp- 
toms indicating a disturbance in the 


ENDOCRINE GLANDS 


RALPH A. REYNOLDS, A.B., M.D. 


San Francisco 


function of other glands of the endo- 
crine system. 

Certain abnormalities in growth 
and body configuration are associated 
with and can be definitely attributed 
to certain glandular irregularities. The 
stunted form of the cretin, the com- 
parative measurements of the abnor- 
mally tall, the familiar form of the 
eunuch, the characteristics of the 
obese—each of these bears a definite 
and recognizable relation to a certain 
type of endocrine dysfunction, some- 
times the dysfunction chiefly of one 
gland, sometimes of several. 

Within the last few years investi- 
gators have noted considerable evi- 
dence pointing to a definite relation 
between glandular function and such 
hitherto unsolved problems as bone 
texture, tissue integrity, and resist- 
ance to infection. More specifically, 
I refer to calcium and phosphorus 
metabolism and their possible regu- 
lation by the glands of internal se- 
cretion. 


CALCIUM AND PHOSPHORUS 
METABOLISM 


Function—Calcium is an impor- 
tant factor in regulating the activi- 
ties of the body. It is essential to all 
protoplasm; it is required for the 
action of ferment, and it retards in- 
flammation by constricting the blood 
vessels and by diminishing the per- 
meability of cell membranes. Calcium 
ions are necessary for the normal 
activities of all nerve and muscle tis- 
sue. Calcium phosphate and carbonate 
form the chief constituents of bones 
to which they give rigidity. 

Requirement—An adult requires 
about 0.5 Gm. of calcium daily for 
normal metabolism, or roughly, the 
quantity present in a pint of milk; 
this is easily supplied by an average 
diet. It has, however, been shown in 
a publication by Sherman and Rose? 
that the diets of many people in 
America contain only the bare mini- 
mum of calcium required to balance 
excretion. If any condition of dimin- 
ished absorption, increased excretion, 
or a greater demand for calcium by the 
tissues should arise, the supply would, 
therefore, be insufficient. It is known 





1Sherman and Rose: Scientific Monthly, 
37:442-447 (November) 1933. 


that such an increased demand may 
occur from time to time. Pregnancy 
is an example. 

During the first four months of 
pregnancy the fetus requires only 
about .006 Gm. daily, a negligible 
amount. After the seventh month this 
increases about a hundred times, and 
at full term 0.6 Gm. per diem is re- 
quired. This implies that during the 
last months of pregnancy the mother 
needs at least twice her normal sup- 
ply of calcium. If sufficient calcium 
is not provided, it is withdrawn from 
the mother’s bones to supply the fetus. 
The fact is familiar to dentists that 
the pregnant mother may develop soft 
and carious teeth during this period. 

During the last two or three 
months of pregnancy, during labor, 
and in the first few weeks of lacta- 
tion, the supply of calcium in the 
mother may become so apparently de- 
ficient that tetany ensues. Some in- 
vestigators feel that the ensuing 
tetany is not produced by a deficiency 
of calcium, but by improper utiliza- 
tion of this element. They point out 
that profound hemorrhage in non- 
pregnant persons rarely produces tet- 
any. Profound hemorrhage in preg- 
nant women, however, is more apt to 
produce tetany or symptoms of cal- 
cium deficiency. It has been demon- 
strated in some of these latter cases 
that the tetany could be readily con- 
trolled by administration of para- 
thormone and vitamin D. This indi- 
cates that the body was not actually 
depleted of calcium, but that there 
were storehouses not being utilized. 
(Englebach?). 

This view is further substantiated 
by the well demonstrated fact that in 
osteomalacia (adult rickets) which 
occurs most commonly during preg- 
nancy and in which the serum cal- 
cium is low (5-7 Mg. per cent), the 
administration of calcium salts alone 
does not relieve the condition. It is 
necessary to give vitamin D in order 
to bring about proper utilization. It is 
interesting to note that the bones of 
the fetus show no signs of rickets, but 
only rarefaction (osteoporasis). 

Cantarow and Montgomery® have 

*Englebach: Endocrine Medicine, volume 


%’Cantarow and Montgomery: Internat. 
Clin. 1:34-36 (March) 1931. 
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stated that during the course of nor- 
mal pregnancy there is a slight in- 
crease in diffusible calcium and a 


marked decrease in nondiffusible cal- - 


cium. The ratio of diffusible to non- 
diffusible calcium increases steadily, 
reaching a maximum in the first stage 
of labor. They assert further that in 
cases of tetany and other toxemias of 
pregnancy, this ratio of diffusible to 
nondiffusible calcium is reversed, re- 
sulting in improper utilization. 

Calcium accumulates in the body 
of the fetus, especially during the 
last weeks of gestation. If the child is 
born prematurely, this store is not 
persent. Hamilton’ has __ recently 
shown that the ratio of the amount 
of calcium to the body weight de- 
creases during the first four months 
in normal human infants. As the 
skeleton increases in proportion to the 
body weight, he considers that the 
child uses the store of calcium pres- 
ent at birth for skeletal development 
during its early life. The practical 
significance of these observations is 
that they may explain why premature 
infants invariably suffer from rickets 
and why normal infants rarely de- 
velop rickets before they are four 
months old; also, that abnormal caries 
and tetany in pregnant women can- 
not be relieved by administration of 
calcium salts alone if the factors for 
proper distribution and utilization are 
absent or deficient. 

Absorption Into Blood Stream— 
This brings us to a consideration of 
the mechanism of absorption of cal- 
cium into the blood stream. The 
amount of calcium available for the 
body from the diet depends on absorp- 
tion from the small intestine. The 
most important factors known to con- 
trol this are the relative proportions 
of calcium, phosphorus, and fat pres- 
ent in the diet, the acidity of the in- 
testinal contents, the quantity of vita- 
min D, and the thyroid and para- 
thyroid secretions. An excess of phos- 
phate in the diet decreases calcium 
absorption, since calcium unites with 
the phosphate to form an insoluble 
calcium phosphate. 

In young animals, rickets may be 
produced by giving a diet above nor- 
mal in calcium and phosphate con- 
tent; this result is due to the forma- 
tion of this insoluble salt. This lack 
of balance, however, between calcium 
and phosphate is not so serious in hu- 
man beings as is lack of balance be- 
tween fat and calcium in the diet. 
An excess of fat in the diet interferes 
with absorption of calcium. This is 
due to the formation of calcium soaps 
which are not absorbed but excreted. 
More ‘specifically, when fat enters 





‘Hamilton: Am. J. Dis. Child. 46.775-785 
(October) 1933. 
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Fig. 1—Cretinism in smaller child. Children same age. This type always reveals delayed 


dentition and carious teeth. 


Fig. 2—Case of multiple cystic adenomas of thyroid. 


Fig. 3—The girl on the left is an anterior lobe pituitary deficiency type. She is the same 
age as her companion on the right, who is normal in size. This type, as a rule, has well 


arranged and hard teeth. 
Fig. 4—Case of marked myxedema. 


the intestine, it is broken down into 
fatty acids and glycerin. Calcium 
unites with the fatty acids and forms 
calcium: soaps which are excreted in 
the stool. If free fatty acid were ex- 
creted, diarrhea would result. When 
an excess of fatty acid occurs, there- 
fore, all available calcium is utilized 
for the formation of additional cal- 
cium soaps, and thus calcium, which 
would normally be absorbed into the 
blood stream, is excreted from the 
body. 

Calcium is likewise not absorbed 
properly if the stomach is deficient in 
hydrochloric acid, since acid is neces- 
sary to break down the calcium salts. 
It is not absorbed properly from the 
small intestine when there is defi- 


ciency of vitamin D. This fact has 
been well demonstrated by Shelling® 
of Johns Hopkins University. Fur- 
thermore, there is decreased absorp- 
tion in the case of hypothyroidism. 
The explanation is presumably that 
of lowered body metabolism. 
Parathyroids as Regulatory Mech- 
anism—What does calcium do after 
it reaches the blood stream? This 
phase of the problem is of more spe- 
cific interest, because the disturbance 
with which the dental profession is 
most concerned has to do usually with 
the mechanism controlling the laying 
down or distribution of calcium. The 
normal calcium content of the blood 


5Shelling: J. D. Res. 13:242-378 (October) 
1933. 
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stream is from 9 to 11 milligrams per 
cent. This is sometimes referred to 
as “ionic” calcium and it tends to re- 
main at this level under ordinary con- 
ditions. 

That the parathyroid glands are 
the chief regulatory mechanism in 
maintaining this level, 1 believe all 
are agreed. We know that if these 
glands are removed the animal or 
human being will die within a few 
hours from tetanic convulsions. This 
tetany is accomplished by a rapid fall 
in blood calcium and a rise in blood 
phosphorus. Likewise injections of 
parathyroid extract will stop tetany 
and restore the calcium-phosphorus 
ratio. 

It has also been observed that an 
excess of parathyroid hormone or 
hyperplasia of the parathyroid glands 
will increase the amount of free or 
nonionized calcium in the blood 
serum and a decalcification of the 
bones, particularly the long bones, of 
the body will take place. Erdheim® 
as early as 1911 showed that removal 
of the parathyroids in the rat pro- 
duces faulty dentition, delays calci- 
fication of a callus, and impoverishes 
the body of lime salts. 

The parathyroids function nor- 
mally to help in the maintenance of 
calcium balance both of the blood 
serum and of the bones. Other fac- 
tors, such as vitamins, operate to help 
in the same balancing mechanism. 

Viosterol—Since the first prepara- 
tion of viosterol in 1927, much work 
has been reported concerning its ac- 
tion on blood calcium. Jones and Rap- 
paport’ have demonstrated that by 
feeding concentrated solutions of vio- 
sterol or vitamin D and a diet nor- 
mal in calcium, a pronounced hyper- 
calcemia of the blood serum will re- 
sult within two weeks. If the diet is 
calcium free, however, then feeding 
an excess of viosterol will cause little 
elevation of serum calcium. We see, 
then, that when an excess of para- 
thyroid hormone exists in the body, 
calcium is mobilized in the blood 
serum at the expense of the bones; 
yet when such a parathyroid condi- 


*‘Erdheim: Frnkf. Ztschr. F. Path., Wiesb. 
7:175-230, 1911. 


‘Jones and Rappaport: J. Biol. Chem. 
$3:153-166 (September) 1932. 
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tion does not exist, an excess of vio- 
sterol will take little or no calcium 
from the bones. In the latter case, vio- 
sterol will mobilize whatever calcium 
may be contained in the food. Recent- 
ly Hess® of New York has reported 
that the effect of viosterol in raising 
the serum calcium level was through 
the parathyroids. He found that in 
monkeys and dogs fed large doses of 
viosterol, the serum calcium level 
frequently rose to 13-16 milligrams 
per cent, or to a pronounced hyper- 
calcemia. After removal of the para- 
thyroids, however, large doses of vio- 
sterol failed to raise the calcium 
above the tetanic level. In the ab- 
sence of the parathyroids, it is neces- 
sary to give a diet high in calcium 
and heavy doses of viosterol over a 
long period of time in order to pre- 
vent tetany. 

Hypervitaminosis—lIt is interesting 
to note in passing the fairly recent 
work of Harris and Innes® at Cam- 
bridge University, England, in which 
they found that in hypervitaminosis 
or overdosage of viosterol (vitamin 
D) there is a marked overgrowth of 
cementum on the teeth, which extends 
to three or four times its normal 
thickness, shows much cellular pro- 
liferation, and invades the marrow 
space of the jawbone. In the long 
bones (femur and ribs) a densely cal- 
cified overgrowth appears at the 
growing end of the bone—in contrast 
with rickets. In other words, an ex- 
cess of vitamin D stimulates osteo- 
genesis. In the advanced stages of 
hypervitaminosis resorption is ex- 
tensive, and the cortex of the shaft 
and other ‘‘compact” bone becomes 
spongy. 

Calcium Deposit and Vitamin C— 
Aub and Salter’® have recently 
demonstrated another factor in the 
regulation of the calcium content ot 
bone. They have shown that calcium 
fails to be deposited in bone wher 
the diet, though adequate in calcium, 
is deficient in vitamin C. The subse- 
quent addition of vitamin C to such 
a diet allows calcium to be deposited 
readily in the bone. 


SHess: J. Biol. Chem. 94:1-8 (November) 


1931. 
°Harris and Innes: Lancet, 2:614-617 
(September) 1932. 

Aub and Salter: Arch. Path. 11:380-382 
(March) 1931. 
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Hypercalcemic Bone—In consider- 
ing the problem of hypercalcemic 
bone, it seems probable that we are 
confronted with retention of calcium 
and phosphorous and with hypercal- 
cification. Many investigators have 
demonstrated this retention after 
parathyroidectomy in dogs. In the 
course of these studies, it was noted 
that these parathyroidectomized ani- 
mals were much more susceptible to 
viosterol or vitamin D calcification. 
After parathyroidectomy a dose of 
viosterol which ordinarily would not 
produce calcification in a normal ani- 
mal in a given length of time, causes, 
within that time limit, calcification 
of the organs of the parathyroidec- 
tomized animals. The close relation- 
ship existing between hypopara- 
thyroidism and abnormal calcification, 
such as occurs in Paget’s disease, 
juvenile sclerosis, renal sclerosis, and 
otosclerosis, has been frequently 
pointed out. The association of a low 
serum calcium and a low calcium 
excretion in otosclerosis has been 
often observed by otologists. The oc- 
currence of cataracts in parathyroid 
tetany in human beings and in experi- 
mental animals has been noted by 
many observers. 

I might mention here that my 
studies in cooperation with certain 
members of the California dental pro- 
fession and with Doctor Hermann 
Becks of the Hooper Research Foun- 
dation tend to show that in cases of 
marked alveolar resorption there is a 
striking coexistence of endocrine dys- 
function, particularly hypothyroidism. 
Especially do these hypothyroid pa- 
tients show a disturbance in the cal- 
cium-phosphorus ratio, usually in the 
direction of high serum calcium and 
low phosphorus. 


CONCLUSION 


In general we may say that bone 
changes are dependent not on the 
amount of calcium and phosphorus 
in the body but on the factors neces- 
sary to maintain the calcium-phos- 
phorus balance and the proper dis- 
tribution of these two elements. 








STUDIES IN AMALGAM 
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HEN choosing an alloy per- 
haps the most important fac- 
tors to be considered are: 


expansion, contraction, tensile 
strength, and crushing strength. Doc- 
tor Black in his textbook states that 
the expansion and contraction of an 
amalgam is governed by the metals 
contained in the alloy. Inasmuch as 
manufacturers use Doctor Black’s 
formula in preparing the alloy, the 
dentist has only to choose a good 
standard alloy. The tensile and 
crushing strengths are controlled by 
the metals contained in the alloy and 
also by the manipulation. Recently 
the Bureau of Standards conducted 
tests of the various alloys on the mar- 
ket to determine the _ crushing 
strengths. They employed a definite 
technique: The proportions were 
taken from the factory specifications ; 
alloy and mercury were mixed in a 
mortar and pestle for two minutes; 
rubbed in the palm of the hand, and 
packed in case hardened steel dies. 
These tests resulted in alloys of a 
higher grade being sold on the mar- 
ket today. 

In our experiments we tried to 
find the relative crushing strength 
of amalgam restorations placed by 
the dentist in his daily practice. In 
order to obtain crushings which 
would establish the relative strength 
of an ordinary amalgam restoration, 
we prepared samples of the different 
alloys to be tested. If an alloy is to 
be tested, the proper place to do so is 
in an operating room. The mixes 
were made, therefore, in a dental 
office under ordinary room tempera- 
ture. The process of preparing and 
mixing the materials was done under 
the same conditions that prevail in 
an average office. Six standard alloys 
were selected which were in general 
use. As each manufacturer produces 
shavings and filings, tests were made 
of samples of each. A sample bottle 
of each grade of alloy was obtained 
through the courtesy of the manufac- 
turers. These were then exchanged 
with the supply houses for stock bot- 
tles of the same grades to make sure 
of untampered alloy. All the manu- 
facturers produce a chemically pure 
mercury, so that no definite selection 
of mercury had to be made. 
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SELECTION OF MATRIX 


The selection of a suitable matrix 
for packing was difficult. The Bureau 
of Standards uses case hardened steel 
dies as molds for packing. This 
method is also employed by the manu- 
facturer in preparing and _ testing 
alloys. We were able to obtain, 
through the courtesy of one of our 
manufacturers, the steel dies to use 
in some of our clinical work. This 
gave us an opportunity to study the 
construction and practicability of the 
dies. 

In placing a compound restoration 
in the mouth the amalgam is packed 
against the dentine on one side and 
the band on the other. Both the den- 
tine and the band have definite elas- 
ticity. It has been proved that nor- 
mal healthy dentine is elastic; there- 
fore in packing the restoration mate- 
rial in the cavity the dentine has 
movement. In choosing matrix mate- 
rial for retainers we are forced to 
use a thin flexible band material. In 
using this band material we are able 
to make a suitable matrix for the re- 
ception of the restoration. Here, 
again, we pack the amalgam against 
elastic material that gives with each 
stroke of the plugger. 

Because of the foregoing factors, a 
band of a thin matrix material was 
chosen. The factory suggested our 
using a band one-fourth inch high 
and one-fourth inch in diameter to 
facilitate crushing. After the bands 
were packed they were slit and re- 
moved, leaving ingots of amalgam 
one-fourth inch high and one-fourth 
inch in diameter. These completed 
samples were allowed to set for five 
days and then submitted to be 
crushed. Each sample was placed in 
a small envelope, sealed, labeled, and 
properly indexed. After all the sam- 
ples were made they were sent to 
one of the factories with duplicate 
envelopes enclosed. ‘This was done in 
order to save the residue. As each 
sample was individually crushed the 
residue was collected and placed in 
the duplicate envelope with the crush- 
ing strength listed on the envelope. 
In this manner we were able to ob- 
tain, examine, and exhibit the resi- 
dues. By submitting the samples 


through an index the factory was not 
able to find out what amalgam was 
being crushed. 


MIXING 


There are three methods of mix- 
ing alloy and mercury: by the palm 
of the hand, by mortar and pestle, 
and by an amalgamator. A sample of 
each grade of alloy was mixed in the 
three ways to try to determine which 
is the most practical for general use. 
The mixing time as used by the 
Bureau of Standards was set at two 
minutes. This time varied the least 
bit for the following reason: When 
the mixing was done in a mortar 
and pestle or an amalgamator the 
batch was rubbed into a ball in the 
palm of the hand and the excess 
mercury was expressed. By so doing 
the mixing time was increased to 
about two and one-half minutes. All 
the mixing was done with a sand 
glass for accurate timing. 


PACKING 


A technique of amalgam manipula- 
tion closely allied to mixing is that 
of packing. Because a good amalgam 
restoration must be properly packed 
and condensed, the packing technique 
is important. Amalgam must be 
packed and condensed thoroughly in 
the cavity before it assumes its initial 
set. It has been stated by manufac- 
turers that amalgam can be mechani- 
cally packed for forty minutes pro- 
vided the residue is kept plastic by 
the addition of mercury. This, how- 
ever, is not a practical method to use 
in the mouth; we could not, there- 
fore, employ the technique in our 
experiments. One can readily see that 
any alloy can have a great crushing 
strength by employing such a method 
for test packings. In the packing of 
these samples we adhered to no defi- 
nite packing technique. A sloppy mix 
was used and condensed in the fol- 
lowing manner: 

The mix was divided into four 
parts. The first part was rubbed into 
the mold and condensed with a small 
plugger. As the alloy was packed to 
the base the excess mercury which 
rose to the surface was removed be- 
fore the addition of more amalgam. 
Before each new part of amalgam 
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Fig. 1—Proper equipment for mixing alloy and mercury; 
alloy balance for proper proportions; mortar and pestle 
to mix with; sand glass for accurate timing. 


Fig. 2—Correct position of mortar and pestle. Mortar 
should be laid flat on table or cabinet and held firmly with 
left hand. Pestle is held firmly in right hand with fist grip. 
Pestle is rotated in mortar with even circular motion. A 
constant pressure should be applied. When rotating the 
pestle should also rub the sides of the mortar to increase the 
mixing surface and assure complete amalgamation. 


Fig. 3—Technique for mixing in the palm of the hand. 
Mix can be made with either thumb or forefinger. In pre- 
paring samples we alternated, using both fingers in making 
each mix. This method, although in common use some time 
ago, has proved to be the least advantageous at the present 


time. 


was used, it was rubbed in the palm 
of the hand and the excess mercury 
was expressed. The last part was dry 
when placed in the mold, with the 
expression of all the mercury pos- 
sible in order to produce a sample 
having a uniform density. A few sam- 
ples were made of different alloys, 
poorly mixed, and packed with thumb 
pressure to determine the variation 
in crushing strengths. In mixing these 
samples the time was_ shortened; 
therefore the mix was stiff and coarse. 
This necessitated immediate handling 
and packing. Some good mixes were 
also packed with thumb pressure to 
determine the difference in crushing 
strength. 

it will be noted in Table 1 that 
our crushing strengths vary greatly. 
The general average of the fine-cut 
alloys or filings seem to have a greater 
crushing strength than the coarse- 
cut alloys. We must not lose sight 
ot the fact, however, that a coarse- 
cut alloy is more difficult to amal- 


gamate and should the mixing tech- 
nique of a coarse-cut alloy be modi- 
fied to afford complete amalgama- 
tion there is no doubt that.thé crush- 
ing strength would be the same. ‘This 
fact should be considered by manu- 
facturers and be emphasized in each 
package of coarse-cut alloy. 

The average crushing strengths of 
the alloys united in the mortar and 
pestle seem to be a little higher than 
those in. the amalgamator and in the 
palm of the hand. Let us consider 
the different methods of mixing: 
When mixing in the palm of the 
hand, epithelial ce!ls, oils of the skin, 
and perspiration are incorporated into 
the mix and the amalgamation will 
not be as complete as it is possible to 
obtain. As the quality of the restora- 
tion depends on the pureness and 
lack of contamination of the metals, 
the less the metals are rubbed in the 
palm of the hand the better. The 
only way to produce good, complete 
amalgamation is by trituration with 





pressure. [his is produced the most 
satisfactorily in the mortar and pestle. 
The triturating, grinding motion 
rubs the alloy and mercury together 
in such a manner as to force com- 
plete union of the two, provided that 
enough pressure and motion are 
placed on the pestle for a long enough 
time. The fact that silver does not 
amalgamate readily makes it neces- 
sary to apply pressure when mixing; 
otherwise part of the silver will be 
held in suspension instead of being 
united in the amalgam. The mechan- 
ical mixer produces amalgamation by 
throwing the mercury and alloy to- 
gether at a rapid pace. This does not 
produce complete amalgamation. In 
finely ground amalgam, however, it 
may be complete if enough time is 
given. When metals are thrown to- 
gether at a rapid pace to produce 
amalgamation there is also danger of 
heat that would cause an initial ex- 
pansion which cannot be overcome. 
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TABLE 1—First Experiments to Determine Crushing Strength 
Manufacturer Type of Alloy Method of Mix Type of bi °c of Scoring 
é Mix ack Lbs. Sq. In. 

Coarse Paim of hand Good 95,750 

Coarse Mortar and Pestle Good 41,750 

Coarse Amalgamator Good 12,500 

Fine Mortar and Pestle Good 53,000 

A Fine Palm of hand Good 42,500 
Fine Mortar and Pestle Good 40,500 

Coarse Palm of hand Thumb 25,000 

Fine Amalgamator Good 11,250 

Filings Palm of hand Good 51,000 

Filings Mortar and Pestle Good 52,000 

Filings Amalgamtor Good 43,750 

B Shavings Palm of hand Good 44,500 
havings Mortar and Pestle Good 33,000 

avings Amalgamator Good 31,000 

Shavings Mortar and Pestle Stiff 98,750 

Filings Palm of hand Good 29,500 

@ Filings Mortar and Pestle Good 42,500 
Filings Amalgamator Good 53,500 

Filings Palm of hand Good 34,500 

Filings Mortar and Pestle Good 32,250 

ilings Amalgamator Good 28,500 

Shavings Palm of hand Good . 12,500 

D Shavings Mortar and Pestle Good 96,500 
Shavings Amalgamator Good 17,250 

ilings Palm of hand Stiff 94,250 

Filings Mortar and Pestle Good 35,750 

Fine Filings Palm of hand Good 43,500 

Fine Filings Mortar and Pestle Good 45,000 

ine Filings Amalgamator Good 35,750 

Shavings Palm of hand Good 9,250 

avings Mortar and Pestle Good 29,250 

: Shavings Amalgamator Good 45,000 
Coarse Filings Palm of hand Good 36,750 

Coarse Filings Mortar and Pestle Good 22,500 

Coarse Filings Amalgamator Good 51,000 

avings Mortar and Pestle Thumb 6,750 

Filings Palm of hand Good 5,000 

Filings Mortar and Pestle Good 40,000 

Filings Amalgamator Good 57,500 

F Shavings Palm of hand Good 35,750 
Shavings Mortar and Pestle Good 27,250 

Shavings Amalgamator Good 28,250 

Shavings Mortar and Pestle Thumb 25,000 

Mixture of all alloys Mortar and Pestle Thumb 35,250 
Mixture of all allovs Mortor and Pestle Thumb 95,750 



























SECOND EXPERIMENTS 

As the Bureau of Standards re- 
quires all alloys put on the market 
to have a crushing strength of at 
least 35,000 pounds per square inch, 
our first results were not satisfactory. 
We conducted another series of ex- 
periments to try to obtain better re- 
sults. 

In this set of samples we used the 
same alloys but we confined ourselves 
to the filings, for the reason that they 
are the most generally used. We made 
three samples of each alloy. Each bot- 
tle of alloy contains a pamphlet giv- 
ing explicit directions for handling 


the alloys. This is a specification re- 
quired by the Bureau of Standards. 
The proportions, method, and time 
of mixing were closely followed as 
specified on these pamphlets. This 
was done because each manufacturer 
advocates employing a definite tech- 
nique of manipulating his alloy so as 
to obtain maximum results. Every 
mix was made in a mortar and pestle 
as this method is advocated by the 
Bureau of Standards and by most of 
the manufacturers. The amalgams 
were packed and condensed in bands. 
It is interesting to note at this point 
that in following the proportions of 


some of the manufacturers the mix 
was not plastic enough to manipulate 
properly, and it was necessary to add 
more mercury when mixing. In one 
pamphlet no proportions were given 
at all. If we are going to use amal- 
gam, these steps are essential in the 
successful placing of amalgam res- 
torations, and we should demand 
these details. Ihe samples were in- 
dexed and crushed as in the first ex- 
periments. The results varied as be- 
fore with a low average of crushing 
strengths. 

It will be noted in Table 2 that 
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TABLE 2—Second Experiments to Determine Crushing Strength 
Method of M T eam 
; “ 
Manufacturer Type of Alloy ethod of Mix ime Toa a 
i Filings Mortar and Pestle As specified by factory 21,400 
A Filings Mortar and Pestle As specified by factory 31,400 
Filings Mortar and Pestle As specified by factory oe 18,600 ‘é 
= Filings Mortar and Pestle As specified by factory 41,480 
B Filings Mortar and Pestle As specified by factory 30,600 
Filings Mortar and Pestle As specified by factory eee 45,700 ns 
cs Filings Mortar and Pestle As specified by factory 40,000 
C Filings Mortar and Pestle As specified by factory 39,920 
Filings Mortar and Pestle ee As specified by factory 23,000 
Filings Mortar and Pestle As specified by factory 33,400 
D Filings Mortar and Pestle As specified by factory 38,000 
Filings Mortar and Pestle As specified by factory : 19,400 
Filings Mortar and Pestle As specified by factory 20,000 
E Filings Mortar and Pestle As specified by factory 34,600 
Filings Mortar and Pestle : As specified by factory 48, 600 
Filings Mortar and Pestle As specified by factory 20,600 
F Filings Mortar and Pestle As specified by factory 19,000 
Filings Mortar and Pestle As specified by factorv 26,000 











none of the crushing strengths is very 


high. 
CoNCLUSION 


From these experiments we can 
draw the conclusion that none of the 
restorations placed in the mouth have 
a high crushing strength. It seems 
that the extremely high crushing 
strengths are obtained through pack- 
ing. This can be explained by the 
fact that the packing time in the 
mouth is limited, whereas it is not 


425 East Wisconsin Avenue. 


on the experimental table. There is 
some controversy as to whether or 
not mercury can be added to a stiff 
mix and be reamalgamated to produce 
a good amalgam. If it can, the pack- 
ing time will be unlimited; hence, a 
denser amalgam having a greater 
crushing strength. 

We find that the average crush- 
ing strength in the mouth is from 300 
to 400 pounds per square inch and 
in extreme cases, it may reach 600 
pounds per square inch. In that case 
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it does seem foolish to spend all the 
time, money, and energy experiment- 
ing and advertising about alloys hav- 
ing a crushing strength of 50,000 or 
more pounds per square inch. It 
would seem that some of this energy 
would be better directed at expan- 
sion, contraction, and tensile strength. 
It is known that an alloy can have 
a great crushing strength, but if the 
expansion and contraction are great 
and the tensile strength is low the 
restoration will not be satisfactory. 


lf you have copies of any of the following issues of the 1933 
volume of THE DENTAL DIGEST available we shall be 
glad to have them. Your current subscription would be moved 
ahead one month for each copy of the issues you send: 
January, February, March, May, June, September, October 
and November, 1933. 

















\ \ YITHIN the last several years dentists 


have become acutely conscious of 
the subject of foods and nutrition. 
A great deal is still conjecture, but that 
there is some connection between the in- 
cidence of dental disease and nutritional 
states is an accepted fact; that there is 
likewise a definite relationship between nu- 
trition and the future of man was recently 
suggested in the presidential address of 
Doctor James S. McLester' when he as- 
sumed the office of President of the American 
Medical Association on June eleventh. As 
Doctor McLester pointed out in his ad- 
dress, the food habits of people determine 
in part their cultural level. If, for instance, 
the food habits of a people are low in nu- 
tritive value, because of poor supply or 
because of religious restriction, there is a 
likelihood of deterioration of the family or 
the race; conversely, if the habits provide 
adequate nourishment, the family or racial 
group will show an increasing physical 
vigor and a higher level of cultural advance- 
ment. 

We are all aware that the fuel, as rep- 
resented by food, which feeds the human 
mechanism has not only quantitative but 
qualitative implications. Mere bulk may 
supply the demands of hunger, but food 
must represent more than bulk to meet the 
requirements of metabolism. Doctor Mc- 
Lester has pointed out that the past one 
hundred years in the history of medical 
science and art has conferred upon people 
who have been conscious of the réle of 
bacterial and infectious diseases a better 
health and a higher cultural life. He pre- 
dicts for “‘those races who will take ad- 
vantage of the newer knowledge of nutrition, 
a larger stature, greater vigor, increased 
longevity, and a higher cultural attainment.” 

Dentists who attempt to control the 
incidence of dental disease by dietary ré- 
gimes must be constantly aware of the fact 
that certain people present idiosyncracies 
to certain of the common food stuffs. For 
example, milk is generally accepted to be 
a highly nutritive food, but there are persons 
who have a peculiar sensitiveness to this 
food. In a series of four hundred persons 
studied by Alvarez and Hinshaw’, 7 per- 


McAlester, J. A.: Nutrition and the Future of Man: Presi- 
dential Address, J. A. M. A. 104:2144 (June 15) 1935. 

“Alvarez, W. C. and Hinshaw, H. C.; Foods That Commonly 
Disagree with People, J. A. M. A. 104: 2053 (June 8) 1935. 
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cent were unable to drink milk because of 
the marked distress produced. In another 
study made by Rowe’ food sensitiveness 
in some degree was complained of by 37 
per cent of the university students examined. 
Vaughan*, on the other hand, in a _house- 
to-house canvass among villagers of Virginia, 
found that 62.6 per cent of persons com- 
plained of food sensitiveness. 

Alvarez and Hinshaw believe that severe 
reactions following the ingestion of certain 
foods are of two general types: (1) allergic, 
which probably represents the entrance of 
unchanged protein into the blood stream; 
(2) local irritation of the intestinal mucous 
membrane, produced by chemicals or woody 
cellulose. The reaction from certain foods 
may vary from a mild distress to severe 
reaction, such as vomiting, diarrhea, or 
severe pain. Symptoms outside the gastro- 
intestinal mechanism, such as_ urticaria, 
rashes, and itching, and attacks of migraine, 
have also been attributed to food reactions. 
In their order of incidence the following 
foods gave more or less distress to the per- 
sons studied in Alvarez and Hinshaw’s 
series: onions, 27 per cent; milk, cream, 
ice cream, 26 per cent; raw apples, 26 per 
cent; cooked cabbage, 25 per cent; chocolate, 
18 per cent; radishes, tomatoes, cucumbers, 
17, 15, 13 per cent respectively; eggs, 13 
per cent; fats, greasy and rich foods, 12 
per cent; cantaloupe and meat, II per cent; 
strawberries and coffee, 10 per cent; and 
certain other foods in lower percentages. 

Certain common foods seldom cause un- 
toward symptoms. Alvarez and Hinshaw 
make use of these foods in attempting to 
ascertain a nondistressing diet. Such a 
diet is used as a basis; other foods are tried 
gradually in order to determine specific 
food sensitiveness. In this basic diet these 
investigators suggest that the protein de- 
mand be met by the use of lamb and gelatin; 
fat by the use of butter; carbohydrate by 
the use of cane, beet or maple sugar, and 
rice; vegetable requirements by the use 
of beets, asparagus, peas, potatoes, egg plant, 
turnips, and parsnips; fruit requirements 
by the use of cooked pears. Because the 
régime is usually carried on over a short 
period there is no appreciable danger of 
developing avitaminosis or mineral imbal- 
ance. 





3Cited by Alvarez and Hinshaw, footnote 2. 
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If dentists are to continue to take an 
interest in nutritional studies, which is 
highly desirable, it must be repeatedly 
emphasized that they must understand the 
chemistry of nutrition and the idiosyncracies 
of patients, and that they must think in 
terms of the total organism. To dismiss a 
dental patient with a stock diet and to 
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ignore the matter of digestibility and in- 
dividual susceptibilities does not represent 
rational therapy. As we have pointed out 
before’, if dentists are to continue to aid 
their patients with suggestions for nutritional 
reinforcement, they should do so preferably 
in cooperation with the patient’s physician. 


‘THE DENTAL DIGEST, Editorial 41:49 (February) 1935. 
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